AMRL-TR-75-50 
Voiume 4 


USAF BIOENVIRONMENTAL NOISE DATA 

HANDBOOK 7 
Volume 4 
MA-IA Power Unit, Gas Turbine Engine : 
(Aikesearch) 


“WwA029578 


JUNE 1975 


Approved for public release; distribution unlimited 


AEROSPACE MEDICAL RESEARCH LABORATORY 
AERQSPACE MEDICAL DIVISION 

Alr Force Systems Command 
Wright-Paiterson Alr Force Base, Ohlo 45433 


‘ 
mone Ps 


= eh » 


<a 


NOTICES 


When-US Government drawings, specifications, or other data are used for any parpose other than a definitely 
related Government procurement operation, the Government thereby incurs no responsibility nor any 
obligation whatsoever, and the fact that the Goverament may have formulated, furnished, or in any way 
supplied the said drawings, spec:Scations, or other data, is not to be regarded by implication or otherwise, as 
in any manner licensing the holder or any other person or corporatiun, or conveying any rights or pecmission 
to manufacture, use, or sell.any patented invention that may in any way be related thereto. 


Do not retum this.copy. Retain or destroy. 


Please do not request cupies uf this report from Aeruspace Medical Research Laburatory. Additional copies 
may be purchased from: 


National Technical Information Service 
§285 Port Koyal Road 
Springfield, Virginia 22161 


Federal Government agencies and their contractors registered with Defense Documentation Center (DDC) 
should direct requests for copies of this report to: 


DDC 
Cameron Station 
Alexandria, Virginia 22314 


This report has been reviewed by the Information Office (OI) and is releasable to the National Technical 
Intormation Service (NTIS). At NTIS, it will be available to the gencial public, including foreign nations. 


This technical report has been reviewed and is approved for publication. 


FOR THE COMMANDER 


VON GIERKE 
Darecetor 
Badynanies and Bionies Division 
Acrospace Medical Research Lahoratory 


Ale Bop 2 ha kewl Pate a BS 


et eS ce 


iW 


“ PRS mig 8 ye . i wo ko en . 
et - DENS . ’ ye Le fe ageee’ ~*o ee “1 Seyi ee 


SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered) 
REAL INSTRUCTIONS 


REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM 


Sie tes eens 1. REPORT NUMBER 2, GOVT ACCESSION NO] 3. RECIPIENT'S CATALOG NUMBER 
AMR L-TR-75- AMR L-TR-75-50,-Vole 4} 


S. TYPE OF REPORT & PERIOD COVERED 


TITLE (and Sub 

i AF po eee NOISE PAT A ae. 
“BOOK. Yo lim e 

MA- “1A Power Unit, dt Turbine Engine a 


SS emia 
9. PERFORMING ORGANIZATION NAME ANO ADORESS 


Aerospace Medical Research Laboratory 
play Medical Sr apeaEe Air Force Systems 


MID 723149 


ieee au PAG E Siemens 


15, a CLASS, (of this report) 


Unclassified 


Se. OECLASSIFICATION/ DOWNGRADING 
SCHEDULE 


16. DISTRIBUTION STATEMENT (of thie Report) 


Approved for public release; distribution unlimited 


17, OISTRIBUTION STATEMENT (of the abatract entered in Block 20, if dillerent from Report) 


18, SUPPLEMENTARY NOTES 


19. KEY WORDS (Continues on severance side if necessary and identify by block number) 
Noise 
Noise Environments 
Bioenvironmental Noise 
Aerospace Ground Equipment | 
MA-!1A Po nit bi nein AiRes hb 
\ 20. AQSTRACT (Continue on reverse aide u“ Rcleesiy and identity by block number) 
~& The MA-1A Power Unit is a turbine engine driven source of pneumatic 
power for starting aircraft jet engines and furnishing heated pneumatic power 
to other types of pneumatically operated equipment. This report provides 
measured and extrapolated data defining the bioacoustic environments produced 
by this unit operating outdoors on a concrete apron at normal rated/loaded con- 
ditions. Near-field data are reported for 37 locations in a wide variety cf 


DD , 508%, 1473 cortion oF ! Nov 651s OBSOLETE 


JAN 73 


~ ° Cie 


A 


ce nn 


RL linens 


Fre be thal. 


te 
ie aa as gS 


t 
2 


J 


‘ 


steets ested wee es 


wee ee 


ROD mw 


ne tee eenemmntinemedtme itn Bae ee 7 Lo a An RN mt RR CE TION AOR Rt aN OEE ERLE en a ee TOA, HENERUT eter 


SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered) : 5 


‘T-physical and psychoacoustic méasures: overall and band sound pressure levels, 
C-weighted and A-weighted sound levels, preferred speech interference levél, 
perceived noise level, and limiting times for total daily exposure of personnel | 
‘| with and without standard Air Force ear protéctors. Far-field data measured 
at 36 locations are normalized to standard meteorological conditions and extra 
| polated from 5-800 meters to derive sets of equal-value contours for these 

‘| same seven acoustic measures as functions of angle and distance from the 

| source. Refer to Volume 1 of this handboek, “USAF Bioenvironmental Noise 

‘| Data Handbook, Vol 1: Organization, Content and Application, ™AMRL-TR- 
75-50(1) 1975, for discussion of the objective and.design of the: handbook, the 
types-of data presented, measurement procedures, instrumentation, data pro- 
cessing, definitions of quantities, symbols, equations, applications, limitationg, 


etc. X 


\ 


ACCESSION for 
wus Walle Sectlea (§ 
ore Boll Sects =O 
UMANKOUSCED oO 
JUSTIFICATION... 


Ac SA RAHRARSDEORAREORRORRRNREREERI 


BY 1-n.-crsemsansensesonsetsnooversasnenecerasenecssge 
DISTRIUTION/AVAILABILITY. CODES 


rr NSN 
| SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered) 


Rs 


ne eet AINA ot nha deh Me ident 


7 
? 
} 
j 


srankg Gia! TNO alin pe cha at eraneee oe, cM 
a bes eee 


as wnat ts BL Mee 


Ae owen € 


oe wos RES es Oe REDE SEE SOI SON a eaeecscmpteacanneanan ate RETESET 


PREFACE 


This report was prepared by the Biodynamic Environment Branch Aerospace Medical Research 


Laboratory, under Project/Task 723104, Measurement of Noise and Vibration Environments of Air 
Force Operations. 


The author acknowledges the efforts of Mr. Robert T. England and Mr. Robert G. Powell who conducted 
the field measurements, and Mr. John N. Cole who-established the data analysis requirements and 
assisted in the preparation of this report. Mr. Henry Mohlman and Mr. David Eilerman of the Univer- 


sity of Dayton assisted in the mechanics of data processing; and Mrs. Norma Peachy and Mr. Mike 
Patterson prepared the graphics. 
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INTRODUCTION 


The MA-1A Power Unit is a turbine engine-driven source of pneumatic power for starting aircraft jet 
engines and furnishing heated pneumatic power to other types of pneumatically operated equipment. 
This unit is manufactured by the AiResearch Manufacturing Company. 


This volume provides measured and extrapolated dava defining the bioacoustic environments pro- 
duced by this unit. Such data are essential to evaluate ear protection requirements, limiting personnel 
exposure times, voice communication capabilities, and annoyance problems associated with operation 
of the MA-1A power unit. 


This volume is one of a series published by the Aerospace Medical Research Laboratory (AMRL) under 
the same report number (AMRL-TR-75-50) as a multi-volume handbook that quantifies the noise 
environments produced at flight/ground crew locations and in surrounding communities by operations 
of Air Force aircraft and aerospace ground equipment. The far-field, community-type, noise data in the 
handbook describe the noise produced during ground operations of aircraft, aerospace ground equip- 
ment, and other ground-based equipment or facilities. 


Volume 1 of this handbook discusses the objectives and design of the handbook, the types of data 
presented, measurement procedures, instrumentation, data processing, definitions of quantities, 
symbols, equations, applications, limitations, etc. Volume 2 provides a method and data for adjusting 
the handbook's far-field noise data, which are for standard meteorological conditions (15C tempera- 
ture, 70% rel humidity, 0.760 meters Hg barometric pressure) to derive comparable data for other 
meteorological conditions. Refer to Volumes 1 and 2 (references 1 and 2) for such information because it 
is not repeated in other handbook volumes. 


A cumulative index lists those acrospace systems contained in the handbook, and identifies the specific 
volumes containing each type of environmental noise data available (i¢., inflight/flight crew and 
passenger noise, near-field/ground crew noise, far-field/com munity noise). Volume numbers are as- 
signed sequentially as individual volumes are published. Tris index is periodically updated as indi- 
vidual volumes are published, and is available upon request from AMRL/BBE, Wright-Patterson AFB, 
OH 45488. Organizations on the distribution list for the handbook will automatically reecive a copy of 
the updated index as it is generated. 


Direct any questions concerning the technical data in this report and other handbook volumes to: 
AMRL/BBE, Wright-Patterson AFB, OH 45483; Autovon 78-53675 or 78-5366-4; Commercial (513) 255- 
3675 or (518) 255-8664. 
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NEAR-FIELD NOISE 


MEASUREMENTS 

Astandard MA-1A power unit was operated outdoors on a concrete apron at normal rated conditions of 
42,500 RPM with no significant sound-reflective surfaces present except the ground plane. Table 1 
notes the surface meteorological conditions at the time of measurement. 


Figure 1 identifies 72 noise measurement locations at a height of 1.5 meters above the concrete apron 
(nominal ear level of ground crew). The 0 degree reference direction passes through the tow bar. The 36 
locations on the two inner circles are in the acoustic near-field of the source where the sound wave 
fronts generally do not spherically diverge and the source appears to be spatially distributed (i.e., nota 
point source). Consequently, these near-field data cannot be extrapolated to longer distances but do 
properly define the levels at locations close to the unit. 


Near-field measurements were also made at ear level at the operator control panel. Table 1 lists the 
numeric/alphabetic designator used on the data pages in this report to identify the operator measure- 
ment location and test condition. The designator 1/A means operator location 1 and test condition A. 
Such a descriptor js essential in many handbook volumes ti.at involve multiple combinations of 
locations/conditioas. It is used in this report to maintain format consistency. 


RESULTS 

The measured data presented in Table 2 define the sound pressure levels (SPL) produced by the MA-1A 
unit at the 37 specified, near-field locations. This table includes the overall, 1/3 octave band, and octave 
band levels. From these data one can calculate the variety of measures in Table 3 which are widely used 
to assess the effects of noise on personnel and their performance. 


For data at other intermediate near-field locations (i.¢., for radial distances less than 5 meters) you can 
interpolate between the 72 measured data points, All near-field data are for the meteorological 
conditions at the time of test but are valid for all typical airbase meteorology because of the short 
distances over which the sound is propagated. 


TABLE 1 


MEASUREMENT LOCATION AND TEST CONDITION 
FOR OPERATOR NOISE MEASUREMENTS 
MA-IA Power Unit, Gas Turbine Engine (AiRosearch) 
Eglin AFB, 26 Jul 1971 
Serial # 2835560DEF0509 


Meagurenent Location 


1 Operator Contro) Panel 
AGE Operation 
aA 42,500 RPM 
\ Aleteorology 
Temperature 29¢ 
Bar Pressure 760 M lg 
Rel Huniidity 80% 
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MEASUREMENTS 

Nuise measurements were alsu made on the same MA-1A unit under the same test conditions at the 
outer circie lucatiuns on Figure 1. These 36 locations are in the acoustic far-field of the source where the 
suund wave fients spherically diverge and the unit may be regarded as a point noise source. Under 
these far-field conditions, the measured data can be extrupolated to longer distances. 
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RESULTS 

Table 4 lists the overall and L3 octave band SPL measured at the 36 far-field locations under the 
metevrolougical conditiuns at the time of test. These data were normalized to 10 meters distance and 
standard meteorological conditions (15C temperature, 70% rel humidity, 0.760 meter Hg barometric 
pressure) and used tu derive the graphic data in Figure 2 which provides a compact summary of the 
far-field noise characteristics of the MA-1A power unit in a standard format. 
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These measured data were alsu used to derive sets of equal noise contours (Figures 3 through 9) 
descnbing seven different measures of noise as functions of angle and distance from the source for 
standard day metcurulugy. Nute that Figure 8 contours identify limiting exposure times for personnel. 
Missing data puintoun any of the ontoursare the result ofeliminating measured data which contained 
excessive influence of spurious background nvise present at the time of measurement. In some cases, 
cuntour levels ac these missing data points were estimated and indicated with dashed lines. 


; Volume 2 of the handbouk defines the influence of meteurvlugy on far field noise environments and 
: provides, af requited, the factors necessary to adjuat the handbook standard meteorological day data. 
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